THE BEST CATCH IN BASEBALL 
IS THE WILSON A2000. 


demands some mighty 
ingenious engineering — 
features in a glove. 


The patented web, for 
example, is adjustable and 
vertical dual-hinged. This 
glove really swallows the 
ball whole! 


Snap-Action palm lacing 
allows glue-finger control. 
The glove closes instantly, 
releases instantly for 
making fast plays 

without a hitch. 


Streamlined back fingers 
are Shaped in natural 
playing position—they’re 
poised to nab the pill 
before you are! And the 
aew adjustable wrist strap 
assures firm control. 


| And that’s the best catch And it’s paid off. In 1967 — The Wilscn A2000 is 

l phrase a ball player can he was named outstanding almost too good to be true. 

keep in mind. Especially fielding third-baseman But if you’ask Ron Santo 
coming from Ron Santo*, of the year, an honor what the catch is, he'll 
aman to whom catching he’s grabbed four ` probably refer you to 
is a way of life. — straight years. his fielding average. 

Ron’s been playing the Catching the ball and Catch? 

| A2000 ever since he holding on to it: a way of 


joined the major leagues. life for a fielder that ASK RON SANTO. 


Wilson Sporting Goods Co., River Grove, Ili. 
*Member of Wilson Advisory Staff. k A subsidiary of Ling-Temco Vought, Inc. 


ANSWERS TO 


BRAIN TEASERS 
(see page 16) 


Last Horse Wins 


The two men should change horses 
and race, Each will then be riding the 
other man’s horse and, by winning the 
race, can prove that the other man’s 
horse is faster. 


Slow Boil 


Start the five and six minute glasses 
together. At the end of five minutes, 
start boiling the egg. One minute later, 
when the six minute glass is finished, 
start the three minute glass. When the 
three minute glass is finished you will 
have boiled the egg for four minutes. 
The whole process takes nine minutes, 
but you did not begin boiling the egg 
until five minutes had elapsed. 


Opposite Numbers 


The requirements of the problem can 
be met by positioning the numbers as 
shown below. 


Dollar Drain 


Although at first glance it appears 
logical, there is no reason to add $2 to 
the $27 the men actually paid, and ex- 
pect to arrive at the amount they paid 
originally, The men first paid $30 and 
received $3 back, making their payment 
$27. The $2 taken by the bellhop repre- 
sents part of this $27. The hotel collected 
$25 of. it, and the bellhop the other $2: 
There is no reason to add that same $2 
in again to get a final accounting, 
Rather, the $3 returned must be in- 
eluded, which then accounts for the full 
amount. 
$25 (hotel) + $2 (bellhop) + $3 (re- 
fund) = $30. 
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This Girl Loves To Show Her Face. 
Skiing is her sport. Sunlight is her friend. 
She’s the girl with the pHisoHex skin. 


Attack on skin germs 
pHisoHex is a liquid antibacterial skin cleanser whose cleansing action re- 
moves dirt, make-up, and pore-clogging oils that often cause pimples, white- 
heads and blackheads. And this is vitally important: pHisoHex contains an 
antibacterial called hexachlorophene, which combats germs and deposits 
its invisible germ-fighting protection on your skin between washings. That’s 
why we suggest that you don’t use soaps or other cleansers when you’re 
using pHisoHex: they might remove this protection. 


For complexion care, many physicians recommend pHisoHex in preference 
to any other medicated skin cleanser. Washing with it—ideally three or four 
times every day—will help clear acne blemishes and will help keep your skin 
clear. Do, please, follow the careful directions that come with it: they’re 
specific and tested, right down to the exact amount of pHisoHex recom- 
mended for one washing. 


Not sure how to pronounce pHisoHex? It’s FY’so-hex. The 
best way to remember it is to try it. Available at your drugstore 
in 5 oz. and 1 pt. squeeze bottles. Save money by buying the 
big size. 


Would you like to know more about skin care and other per- 
sonal pointers? Send for a free booklet today: for girls, “Teen- 
aged? Have acne? Skin care and personality pointers”; for | 


Y [Winthrop Laboratories, 90 Park Avenue, New York, N. Y. 10016 
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Q « Pm getting my hair trimmed to the new 
medium length. How should I wear it? (I 
have bangs.) D. L., Akron, O. 


A..Choose a ’do that’s equally smashing 
for school, or evening datery. For example: 
the soft, curvy coif shown here. Sheared to 
just below the ears. With a smoothly 
rounded crown, and ends sweeping forward 
into a gentle upcurve. And, to up-play your 
new ’do-appeal, start with what turns it on 
—to stay: The UNcurly Toni! This quiet- 
mannered permanent gives your hairstyle 
body, shape, curve—the kind that holds for keeps. Result? A zazzy 
’do like this can go all day (and go-go all night) without losing its 
shape or chic! Try UNcurly Toni. 


Q. Long straight styles are my bag, but nothing sets my hair as 
straight as ľd like it! Any help? T. J., Baltimore, Md. 


A. Plenty! The “bag” for you is Dippity-do—the clean n’ sparkly 
setting gel that makes setting neater; faster; lets you get even the 
sleekest look—plus the extra hold it needs. (Loaded with body!) 
You simply smooth on Dippity-do, and your hair grabs the rollers! 
(No slips or drips.) Helps keep straight styles swinging straighter. 
Fab smoother-outer for bangs, too; and other slick effects you 
fancy. Now, bend an ear to this: You can get a 2 oz. trial size 
Dippity-do FREE! Regular, or extra holding. Send only 15¢ (for 
postage and handling) with your name, address and zip code, to 
DIPPITY-DO, Box 3001, Maple Plain, Minn., 55359. Then, try 


Any questions about hair care? Write Carol Douglas, The Toni 
Company, Box 3600, Chicago, Illinois 60654. Include your com- 
plete name and address. : 
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Animal Secrets 
(Sundays, 5:00 p.m. EST, NBC-TV) 

March 10: What do investigations 
with animals tell us about how enriched 
or deprived environments affect the 
potential of the brain? The ability to 
learn? Is there a direct relationship be- 
tween nutrition and intelligence? Be- 
tween stress in early life and the ability 
to adapt later onP How does one critical 
time affect another? Dr. Loren Eiseley 
reports on studies examining the im- 
portance of brief critical periods in per- 
manently directing the pattern of future 
development. 

March 17: The final new show of the 
current season (programs will be re- 
broadcast through April) explores’ the 
question. of Aggression — or Love? The 
filmed report includes a look at research 
being done in U. S. laboratories on the 
question of instinct versus learning. Can 
aggression be controlled? Does punish- 
ment produce aggression? What causes 
animals, including man, to turn to their 
fellows in violence? Dr. Eiseley examines 
these and other questions relating to the 
study of aggression. 


The 21st Century 
(Sundays, 6:00 p.m, EST, CBS-TV) 

March 10: A panel of futurists dis- 
cusses science, philosophy, and religion 
— today and in the 21st Century. Dis- 
cussing Perspectives will be John Cog- 
ley, Roy McMullen, Robert Maynard 
Hutchins, and Peter Ritchie Calder. 

March 17: A special report on Tech- 
niques in Psychiatry focuses on the 
work of Dr, Thomas Stampfl, a psychia- 
trist at the University of Wisconsin, and 
his treatment of a 21-year-old girl. 


Wild Kingdom 


- (Sundays, 7:00 p.m. EST, NBC-TV) 


March 10: This week: an adventure 
with the Masai tribe in Beneath Kili- 
manjaro as a United Nations mission 
conducts a study to determine whether 
Masai cattle and the wildlife at the 
base of Mount Kilimanjaro can co-exist 
on the same grazing land. Viewers will 
see the darting and banding of a bull 
elephant and a bloodletting ritual of 
the Masai people. 

March 17: An ancient deserted castle 
in Rajasthan, India — in the province of 
Sawai Madhopur — has been taken over 
by a leopard family. Leopards of Sawai 
Madhopur is the filmed story of these 
leopards and the other animals that live 
nearby. — Preccy Hupson 


SENIOR SCIENCE 


Published by Scholastic Magazines, Inc., publisher of periodicals and books for elementary and secondary schools. 


The Staff 


EDITORIAL DIRECTOR: Eric Berger 

Manaceinc Eprrors: Arthur Fisher, Carl Proujan 

EDITOR, AUDIO-VISUAL MATERIALS: Simon Dresner 

AssocraTE Eprrors: Michael Cusack, John Speicher, Thayer Willis 

AssısTANT Eprrors: Ann Clarke Gill, Robert Wersan 

Propuction Eprror: Dona Fowler Kaminsky 

Arr Director: Charles Hurley 

Art Eprror: Sam Ruvidich 

Propuction DIRECTOR: Jane Fliegel 

LIBRARIAN: Lavinia Dobler 

Puoro Eprror: Lucy Evankow 

Conrrisutine Eprrors; Alfred D. Beck; Dr. Theodore Benjamin; 
Maurice Bleifeld; Kenneth Bobrowsky; Richard Harbeck; Dr. 
Alexander Joseph; Herman L. Masin; Richard Spaulding; 
Marshall Spiegel; Stanley L. Weinberg. 

PUBLISHER AND SENIOR VICE PRESIDENT: Jack K. Lippert 

Associate PuBLisHer: Clayton C. Westland 

Manacer, Hicr Scoot Division: Nicholas Kochansky 


Editorial Executive Staff for Scholastic Magazines 


Maurice R. Robinson, Chairman of the Board of Directors e Donald 
E. Layman, President e° G. Herbert McCracken, Vice-Chairman of the 
Board of Directors e John P. Spaulding, Executive Vice-President e° 
John W. Studebaker, Vice-President and Chairman of the Editorial 
Boards ¢ William D. Boutwell, Editorial Vice-President and Publisher 
of Scholastic Teacher e Richard V. Holahan, Vice-President e Kenneth 
M. Gould, Editor Emeritus e Leonard Berkowe, Promotion Director 
e Robert J. Loveling, Manufacturing Director e Michael Fidan, Special 
Services Director e Advertising Sales Dept: Edward Chenetz, New 
York Manager e Ray Barnes, Chicago Manager e C. C. Pendray, 
Detroit e Madelaine Schwendeman, Advertising Production Manager 


National Advisory Council of Scholastic Magazines 


Dr. John W. Studebaker, Vice-President of Scholastic Magazines 
(Chairman) ° Dr. Melvin W. Barnes, Superintendent of Schools, 
Portland, Ore. e Dr. George B. Brain, Dean, College of Education, 
Washington State University, Pullman, Wash. ¢ Dr. William H. Curtis, 
Superintendent of Schools, Manchester, Conn. » The Rev. C. Albert 
Koob, Executive Secretary, National Catholic Educational Association, 
Washington, D.C. e Dr. Paul F. Lawrence, Regional Assistant Com- 
missioner, U.S. Office of Education, HEW, 50 Fulton St., San Francisco, 
Calif. e Dr. John W. Letson, Superintendent of Schools, Atlanta, Ga. 
e Dr. Paul A. Miller, Superintendent, Cincinnati Public Schools e Dr. 
Wendell H. Pierce, Executive Director, COMPACT, Education Com- 
mission of the States, Lincoln Street, Denver, Col. 80203 e Dr. Ells- 
worth Tompkins, Executive Secretary, National Association of Second- 
ary School Principals, Washington, D. C. 


Science Advisory Board 


Mr. Rolland Bartholomew, Sci. Teachg. Ctr., U. of Md., College Pk., Md. 
Mr. Vernon Bice, Alhambra H.S., Phoenix, Arizona : 
Mr. Kenneth Borst,* Rhode Island College, Providence, R.I.“ 
Dr. Hilary Deason, American Association for the Advancement of 
Science, Washington, D. C. 
Mr. Milford J. Deprey, Amity Regional Jr. H.S., Orange, Conn. 
Mr. Gene Doty,* Hillsboro H.S., Hillsboro, Ore. 
Mr. Alfred D. Morse, Eastview Jr. H.S., Bath, Ohio 
Dr. Ellsworth S. Obourn, Specialist for Science, U.S. Office 
of Education, Washington, D.C. 
Sister M. Rosalma, C.S.S.F., Immaculate Conception H.S., 
Lodi, New Jersey ; 
Mr. Edward G. Sherburne, Jr., Science Service, Washington, D.C. 
Mr. B. J. Woodruff,* New York University, New York, N.Y. 
*Representing the National Science Teachers Association 


SENIOR SCIENCE, published weekly during the school year September through 
May, except during holidays and midterm. Second-class mail postage paid 
at Dayton, Ohio. Copyright © 1968 Scholastic Magazines, Inc. All Rights Reserved. 


SUBSCRIPTION PRICES: $2.00 per school year, $1.25 per semester, for two or 
more subscriptions to same address. Single subscription, student edition, sold 
on an annual basis only, $2.40 per year. Single copy 10 cents. Teacher Edition 
$5.00 per school year. In Canada: $2.20 per school year, $1.35 per semester, 
for two or more subscriptions to same address; single subscription, student 
edition, sold on an annual basis only, $2.60 per year; Teacher Edition $5.20 per 
school year. Office of publication, McCall St., Dayton, Ohio 45401.*Printed in U.S.A. 
General and Editorial Offices: SENIOR SCIENCE, 50 West 44 St., New York, N.Y. 
10036. Address subscription correspondence to SENIOR SCIENCE, 902 Sylvan Ave., 
Englewood Cliffs, N.J. 07632. Canadian address: Scholastic Publications, Richmond 
Hill, Ontario. Postmasters: Send notice of undelivered copies on Form 

3579 to Scholastic Magazines, 430 Kinnard Ave., Dayton, Ohio 45401. 


CONTENTS 


MARCH 7, 1968 e VOL. 23, NO. 5 


Features 

Silicone Chemistry 4 
by Michael Cusack 

Today’s Scientists 7 


Carleen Maley Hutchins — 
She Fiddles with Fiddles 


Tomorrow’s Scientists 9 
Project by Richard Johnston 


Critical Issues in Science 10 
Project Mohole 
by Robert L. Wersan 


Science in the News 12 
Departments 

Science on TV 2 
Project Pointers | 14 
Science Scoreboard 15 
Brain Teasers 16 
Sports 18 
For Further Reading 19 
DiSCussions 21 
Following the Films 23 
Crossword Puzzle 24 


Cover photo: Bruce Frisch 


Our Front Cover 


Have you ever wondered why a violin doesn’t go 
oom-pah-pah? The lady on our cover has progressed far 
beyond this point. In fact, she has learned why a $50,000 
fiddle sounds better than a $5 one. What’s more, she’s 
done something about it. Would you believe superviolin? 
Read all about the physics of a fantastic family of fiddles 
in the article beginning on page 7. 

Drawing by Ted Blake 
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Eoo 25 years ago this month the silicone in- 
dustry was born. But no one cheered the event. 
Few people heard of. silicones — they were wartime 
secrets. 

Today, they're all around us. They stiffen shirt collars, 
waterproof raincoats, repel stains, protect floors, and 
brighten wall paints. Industrial silicones lubricate mov- 
ing parts in extremes of heat and cold. They also seal 
moisture out of critical instruments, and provide unfail- 
ing electrical insulation. 

Tomorrow, they may be part of us. Many “spare parts” 
for human beings are presently being made of silicone 
substances. And research trends indicate that these will 
dramatically increase in number. 
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What are these miraculous silicones? 

Silicones are various synthetic (man-made) com- 
pounds of silicon, oxygen, and organic groups (mole- 
cules of carbon and other elements) linked in chains, 
rings, and networks. There’s nothing like them in nature. 
Man, by linking carbon and silicon, has created a family 
of remarkable substances. 

Carbon combines naturally with most elements (more 
than two million compounds of carbon have been iso- 
lated), but not with silicon. Yet these two elements make 
up a large portion of our world. All living things — and 
remains of once-living things—contain carbon. And 
silicon is the main component of rocks and sand; it’s the 
second most plentiful element in the Earth’s crust. 


Carbon (atomic number 6) has an outer shell of four 
electrons. Thus, a carbon atom can form covalent bonds 
with (share electrons with) four neighboring atoms. 
This accounts in part for carbon’s ability to combine 
with other elements in two million different ways. The 
study of carbon compounds is so important that 
chemistry is treated in two. major branches — organic 
(with carbon) and inorganic (without carbon). 

Silicon (atomic number 14) also has an outer shell 
of four electrons. In fact, silicon is the element closest 
to carbon in chemical properties. Therefore, scientists 
long believed that an extensive group of compounds 
based on silicon — similar to the vast number of organic 
compounds — could be developed. But the idea didn’t 
work out. True, silicon will combine with many elements 
to form hosts of compounds. But most of these com- 
pounds will turn to sand (silica, SiO, ) in the presence 
of water. 


“Unnatural” Compounds 


Although chemically similar, carbon and silicon are 
startlingly different in some ways. A carbon atom is 
relatively small: Two shells of electrons orbit its 
nucleus. The outermost shell contains four electrons — a 
total of eight would complete it. 

With three shells, a silicon atom is considerably 
larger. Its outermost shell also has four electrons. But 
18 electrons are needed to fill that shell. And because the 
outer electrons are farther from the nucleus, silicon is 
more reactive (more inclined to lose electrons) than 
carbon. For this reason, silicon is never found alone in 
nature. It’s usually combined with oxygen. 

Carbon and silicon both bond to other atoms by shar- 
ing their four outer electrons with them. The other atoms 
group symmetrically around the carbon and silicon 
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Silicones consist of silicon (Si) and oxygen (0) atoms linked in 
repeating chains with carbon molecules (in this case CH,) 
linked to silicon atoms. Short, simple chain at left is a “thread” 


General Electric Co. photo 
This waterproof, weatherproof roof of silicone rubber oe be 
rolled on in less time than it takes to nail down a dozen 
shingles. Yet it will last at least thirty years. 


atoms. In carbon compounds, these other atoms are 
stifly bound in place. But in silicon compounds — be- 
cause there’s more room in the outer silicon shell — the 
linked atoms can move back and forth in place. The 
bonding is flexible. This flexibility is very important 
when silicon, oxygen, and carbon groups are linked to 
form silicones. 

Just over a hundred years ago, James Crafts, an 
American scientist in Paris, made an “unnatural” com- 
pound by linking silicon and carbon. And he discovered 
that such compounds don’t easily revert to sand; the 

Continued on next page 
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Senior Science graphic 
molecule of silicone oil. Chain of silicone rubber (right) con- 
tains all the same atoms, but the arrangement is more complex, 
and each chain is linked to another by a carbon-carbon bond. 
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General Electric Co. photo 


Though held below water, “aquahamster”’ is kept alive by 
“gill” of thin silicone rubber stretched around its home. 


“Gill” extracts air from water, and keeps hamster dry. 


Silicone Chemistry continued 


bond between silicon and carbon is very strong, and 
relatively chemically inert, like the carbon-carbon bond. 
(See “Harder Than Diamonds,” Senior Science, Oct. 5, 
1967. ) 

These were startling discoveries. But nothing was 
done with organosilicon (carbon and silicon) com- 
pounds. They remained laboratory curiosities for the 
next 75 years. It required World War II to take them out 
of the lab and put them to work. Scientists in search of 
new war materials jumped at the possibility of combin- 
ing the qualities of rubber, mineral oil, and plastic 
(carbon-based materials) with those of glass, sand, and 
ceramics (silicon-based materials). They succeeded: 
They produced substances with the flexibility of rubber 
and the heat resistance of glass. 

How was this strange marriage performed? Scientists 
had known for some time that certain natural organic 
substances — rubber, wood, cotton, resin, gelatin — con- 
sisted of long chain molecules of carbon and other atoms 
linked in repeating units. These chain molecules were 
named polymers, from the Greek words poly for “many” 
and meros for “parts.” 

By studying the natural polymers, scientists were able 
to create several strong artificial polymers such as nylon 
and Lucite. However, these artificial polymers — like all 
organic polymers — are heat sensitive. They melt or burn 
at high temperatures. 

Silicon, like carbon, has the bonding ability to form 
into chain molecules. So scientists decided to combine 
the toughness of inorganic silica with the flexibility of 
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organic plastics. They crosslinked organic groups of 
atoms to chains of silicon and oxygen atoms, thus pro- 
ducing silicones. In so doing, they created a new branch 
of chemistry — silicone chemistry — which is neither or- 
ganic nor inorganic. 

Organic chemists from the Dow Chemical Company 
and inorganic chemists from the Corning Glass Works 
were grouped to form the Dow Corning Corporation for 
the sole purpose of producing silicone materials, in 
March, 1943. General Electric Company and Union 
Carbide Corporation joined the field shortly thereafter, 
and the silicone industry was on its way. Today, that 
industry is huge. 

Silicones, because of their extremely strong but flexible 
chemical bonds, can resist the effects of heat, cold, age, 
many chemicals, weather, sunlight, and water better 
than most materials known to man. And theyre not 
affected by any living organism — theyre immune to 
attack by bacteria or fungi. Neither does their presence 
interfere with life. 


“Spare Parts” for Humans 


Silicone devices can be placed in the human body 
without causing damage or producing a dangerous re- 
sponse. No other materials are completely suitable for 
this use. Organic materials are too much like the body’s » 
substances; as a result, the body’s defenses tend to re- 
ject them as foreign matter. Certain metals cause very 
little foreign body reaction. But they're hard and unyield- 
ing, and tend to damage surrounding tissue and organs. 

Silicone devices are soft and yielding. And they don’t 
alert the body’s defenses. Why not? Possibly because 
silicones are so unnatural that the human organism never 
had to evolve defenses against them. Scientists don’t en- 
dorse this reasoning completely; it hasn’t been scientifi- 
cally demonstrated. No other theory, however, has been 
advanced to account for the phenomenon. 

Silicone tubing is used to replace damaged arteries, and 
silicone film is used to replace certain membranes. Sili- 
cone fluid has successfully replaced the liquid (aqueous 
humor) that fills the inside cavity of the eye, and thus 
restored sight to the blind. 

Silicone spare parts for human beings are not perfect. 
They don’t grow or repair themselves. In other words, 
they can’t become part of the living system. Only biologi- 
cal organisms can do this. But in the many areas-where 
human or animal transplants can’t be used, silicones are 
the next best thing. 

Several hundred types of silicone rubbers, fluids, 
greases, and resins are now being produced for thou- 
sands of uses ranging from permanent roofs to minute 
sections for a human eye. And research chemists believe 
the exploitation of silicone chemistry has just begun. 
There's almost no limit to the number of silicone molec- 
ular arrangements that can be produced in combination 
with various elements. Who knows what incredible com- 
pounds the future will bring? 

— MICHAEL Cusack 
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IOLIN-MAKING as an art reached 

its peak in Cremona, Italy, in the 
l7th and 18th centuries. But only 
within the last few years has it become 
a science. Where? In the shop and; lab 
of Carleen Maley Hutchins in Mont- 
clair, N. J. 

“Don’t get the idea this is all mine,” 
she cautions. “Not by a longshot. fm 
the go-between between the scientists 
and the fiddlemakers. I have enough 
wits to understand them both.” 

The secrets of Stradivari (probably 
the finest violin maker of all time) 
began to fall with a project of Dr. 


Carleen Maley 
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Frederick Saunders, head of the phys- 
ics department at Harvard University. 
He set out in the 1930’s to discover 
what made a $50,000 violin sound bet- 
ter than a $5 one. His first questioning 
of experts revealed an incredible, cen- 
turies-long accumulation of mumbo- 
jumbo. 

“Some really intelligent people said 
that their violins could be improved 
by allowing the instruments to ‘listen’ 
to a Heifetz concert,” he later recalled. 
The truly desirable qualities in a costly 
violin seemed to be “Italian tone color” 
and loudness. 


Expertly chiseling the back of 
an instrument, science teacher 
Carleen Hutchins is exploring 
the secrets of violin-making. 

Photo from Bruce Frisch 


Dr. Saunders knew tone color meant 
the mixture of frequencies sounded by 
the violin. The entire length of a violin 
string vibrates as a whole at a certain 
frequency — called the fundamental — 
to sound the note called for by the 
sheet music. At the same time, it vi- 
brates twice as fast in two sections, 
three times as fast in three sections, and 
so on. These frequencies are called 
overtones. 

But the string itself makes ‘no more 
music than the beating of a gnat’s 
wings. Why? Because it moves a tiny 
volume of air, And it is moving air that 

Continued on next page 
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Today’s Scientists continued 


constitutes sound. The string must cause 
the wood panels of the violin to vibrate 
in order to move a larger volume of air. 
The panels vibrate strongly at only 
some of the frequencies fed to them 
by the string, (The strongest of these 
frequencies is called the resonant fre- 
quency.) The resulting mixture of se- 
lected overtones is what makes a good 
violin sound better than a cheap one. 
And this characteristic mixture is what 
makes the violin sound different from 

the cello, trumpet, or voice. 
Dr. Saunders proceeded scientifically 
Viola ` to analyze the sound of about 70 vio- 
Violin lins, including seven “Strads.” His prin- 
cipal technique was to have the violin 
expertly bowed before a microphone. 
The sound was fed to instruments that 
measured the loudness of all frequen- 
cies from about 10 to 10,000 cycles per 

A second. 


Double Bass 


Inventing New Strings 


The best violins turned out to have 
three loudness peaks. One, correspond- 
ing to the resonant frequency of the 
wooden body, matched the tone of the 
second highest of the four strings. The 
second peak matched the resonance of 
the air inside the violin. This tone can 
be heard by blowing across one of 
the openings in the body, called f- 
holes, just as you would blow across 
the mouth of a bottle. A larger violin 
air cavity had a lower resonance, in the 
same way that a cider jug sounds 
lower than a pop bottle. In good vio- 
lins, the tone of the second peak was 
that of the third string. 

The tone at one-half the frequency, 

Viola or one octave below the body reso- 
nance, was not particularly strong, but 
the loud body resonance, which was its 

Soprano first overtone, made it seem so, and 

Treble beefed-up low notes. 

Combined, the three well-spaced 
peaks gave a good violin fairly uniform 
loudness over its whole range. 

While Dr. Saunders was finishing 

ont these tests, Mrs. Hutchins, a science 
teacher in a New York City private 

Drawing oy eu 4, school, took up the viola. “I wanted a 

‘Starting with the original family of four violin-type stringed instruments at top, better one than I had, and couldn't af- 
Dr. Frederick Saunders and Mrs. Carleen M. Hutchins developed and built a new ford it, so I spent two years making one,” 


group of eight instruments that more nearly equals the range of a piano. Smallest <he says, It was sneeringly pronounced 
is two sizes smaller than a violin, largest is bigger than a bass viol. 


Violin 


“the work of a good carpenter,” says 
Mrs, Hutchins, but it must have shown 
Continued on page 20 
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PROJECTS AND EXPERIMENTS 


PROJECT: 


PRODUCED WITH COOPERATION OF THE FUTURE SCIENTISTS OF 
OF THE NATIONAL SCIENCE TEACHERS ASSOCIATION SPONSORED 


BY 


AMERICA AWARDS PROGRAM 


FORD MOTOR COMPANY 


Effects of Temperature on 
Drosophila Life Cycle Stages 


RESEARCH BY: RICHARD JOHNSTON, WINNER, FORD-FUTURE SCIENTISTS OF AMERICA AWARDS 


SCHOOL: AMHERST CENTRAL JR. H. S., SNYDER, N. Y. 


See 1909, the common fruit fly 
(Drosophila melanogaster) has been 
used extensively in studies of heredity. 
Over the years, probably more has been 
learned about the basic laws of heredity 
from work with this tiny insect than 
from work with all other organisms com- 
bined. 

The fruit fly is particularly suited for 
this study because (a) it takes only 10 
to 20 days to mature from egg to adult 
fly, (b) its small size makes it easy 
to culture, handle, and store — yet many 
characteristics, such as eye color and 
wing shape, can be easily observed, and 
(c) one pair of parent flies can produce 
hundreds of offspring. 


Richard’s Purpose 


Of course, there are disadvantages 
too, One is that variations in tempera- 


Manuel Dos Passos, from National Audubon Society 
THE COMMON FRUIT FLY: Richard found 
that variations in temperature have a defi- 
nite effect on the length of its life cycle. 
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Length of Life Cycle Stages 


Fahrenheit Temperature Larval Stage 
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ture affect the length of time it takes 
the fruit fly to pass through each stage 
of its life cycle. The purpose of Richard’s 
project was to determine the extent of 
this temperature effect. 


His Method 


Richard obtained 15 adult flies. 
These he cultured on a standard nutri- 
ent medium. They produced 60 off- 
spring in about two weeks time. He 
divided the offspring into six groups. 
He then placed six culture bottles, each 
containing ten flies, in six locations 
around his house—at 50°F, 60°F, 
70°F, 80°F, 85°F, 90°F. 


Richard’s Results 


Richard did not have to wait very 
long for results. 

After only three hours, all the flies 
in the bottle at 50°F were motionless. 
He moved this bottle to a 65°F spot. 

After seven hours, all the flies in the 
60°F bottle were motionless. He moved 
this bottle to a 75°F spot. 

After 48 hours, the food in the 90°F 
bottle had dried up and all the flies were 
dead. 

After making these “moves; Richard 
ended up with bottles at 65°F, 70°F, 
75°F, 80°F, and 85°F. Now all he 
could do was wait and watch. In his 
project report, Richard recorded the 
length of time required for the fruit 


Pupal Stage Adult Stage 
fo ae 
35th—40th 
2ist—26th 
20th—26th 
14th—20th 
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flies did not survive 


flies to pass through each stage of their 
life cycle — from egg to larva to pupa, 
and from pupa to adult (see chart), 


His Conclusions 


From his results, Richard concluded 
that the flies cannot live at temperatures 
under 60°F or over 90°F for long pe- 
riods of time. The flies that grew at 
65°F required the most time to pass 
through their life cycle stages. Also, this 
group produced only seven or eight off- 
spring. 

Richard also observed that the higher 
the temperature, the less time it took for 
the fly to reach the adult stage. Actually, 
the egg to larval stage was shortened 
most. Although there seemed to be little 
difference in the durations of the larval 
to pupal stage and the pupal to adult 
stage at the various temperatures, the 
egg to larval stage was five days longer 
at 70°F than at 85°F. 

Interestingly, the pupal to adult stage 
was almost the same at 65°F as at the 
other temperatures. But the larval to 
pupal stage at 65°F was about three 
times longer than at the other tempera- 
tures. 

Finally, Richard was aware of a vari- 
able in his work over which he had 
no control. He had no way of controlling 
the temperature changes that must have 
occurred in the locations from night to 


day, day to day, and week to week. 
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This deep-sea drilling 
rig, shown in model, 
was to drill the Mohole. 
Actual rig was never 
constructed. 


a WATER is deep, the sun is hot, and the work is 
hard. Gargantuan is the word for this project: drill- 
ing the world’s deepest undersea hole —more than 
17,000 feet —under some 14,000 feet of blue Pacific 
water. 

The name of the game is Project Mohole. It’s not 
a hunt for world’s records; it’s a serious scientific project. 
When it was proposed in 1956, the idea fired the 
imaginations of scientists and laymen the world over. 

Unfortunately, Project Mohole will not be completed 
in 1968. Nor in 1969. Nor ever — at least in the imme- 
diate future. Why not? The project was killed by Con- 
gress in August 1966. But the memory — and the con- 
troversy — lingers on. 

Why was Project Mohole proposed in the first place? 
To explore a part of the Earth no man has ever seen — 
the mantle. The Earth’s outermost layer, the crust, has 
an average thickness of 10 miles. This is a mere 400th 
of the Earth’s radius. Beneath the crust, and surround- 
ing the Earth’s core, is the 1,800-mile-thick mantle. It 
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National Science Foundation photo 


accounts for more than 80 per cent of the planet’s 
volume, yet we know less about it than about the moon! 
How to find out more about the mantle? Drill down 
through the crust and bring up samples. At the pro- 
posed drilling site, 100 miles north of Hawaii, the crust 
is only 17,000 feet thick, instead of the average ten miles. 
The project got its name from Andriji Mohorovicic, 
who was a Yugoslav seismologist. His studies of earth- 
quake waves first indicated that the rocks of the mantle 
were denser than those of the crust. This density dif- 
ference marks the boundary between crust and mantle, 
called the Mohorovicic Discontinuity, or Moho for 
short. Hence the perfect name for a hole to the Moho: 
Mohole. ; 
The idea for Project Mohole was hatched by a group 
of geophysicists in Washington, D. C. They were influ- 
ential, and the idea was exciting. Thus it was easy to 
get federal money for preliminary studies on the project. 
Such studies are customary for any large, expensive 
undertaking — such as Mohole, which was to cost sev- 


eral million dollars — whether by government or by 
industry. Studies themselves cost money, but help 
answer important questions: Is the project possible? 
What are its real objectives? How much will it cost? 
Will the results be worth the cost? What scientists and 
what organizations (universities or large industrial con- 
cerns) are equipped to participate in such a project? 

These questions, and more, were answered to the 
satisfaction of the National Science Foundation, which 
funded the studies. According to plan, it was decided 
to try out some Mohole drilling ideas on a small scale. 

All went well. A converted 260-foot Navy barge, 
called CUSS I, was used for a drilling platform. CUSS I 
used an ingenious system of outboard motors located 
along its hull to help it stay in place over the drilling 
site. CUSS I drilled a record-breaking 601-foot hole in 
the muddy ocean bottom—in water more than two 
miles deep! - 

CUSS I marked the last unqualified success for 
Mohole. By this time, $1,250,000 had been spent on 
CUSS I, and a few hundred thousand on the preliminary 
stages of Mohole. Now it was time for the next move — 
competitive bids from interested companies and uni- 
versities. 

The bid was awarded to a Texas engineering and 
construction firm, amid much controversy. (Hints of 
scandal, voiced by a congressman, finally put an end 
to Mohole. But, according to Daniel S, Greenberg, who 
has reported the details of the Mohole affair in his new 
book, The Politics of Pure Science, there was no real 
basis for the charges. ) 

For a multi-million-dollar fee, the engineering firm 
came up with the plans for a 10,000-ton floating plat- 
form, 234 feet by 250 feet. The platform was to be sup- 
ported by submarine hulls, driven by propellers, to 
keep the platform in place. The cost? Anywhere from 
$18 million to $25 million. 

It was here that Congress began to ask questions, 
and scientists began to disagree in public. They had 
already been disagreeing privately among themselves. 

One group of scientists felt that construction of the 
drilling platform should be keyed to the deep Mohole. 
But another group felt that, although much information 
about the Earth could be gathered from the Mohole, 
it would be merely one isolated engineering feat. They 
felt that more valuable information could be gathered 
by drilling many holes in the seas all over the Earth, 
first through the soft sediments, and then through the 
rocky crust beneath this muddy bottom. This approach 
would take years, but the scientific information as well 
as the drilling experience gained through “going slow” 
would be worth the time. The arguments were stilled, 
at least for a while, when Congress killed the project. 

Was the Mohole affair a total fiasco? Most observers 
say that the answer is no. 
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Senior Science graphic 
Diagram shows how Mohole drilling rig was to have worked, 
Radar and sonar devices were to be used to keep drilling 
platform in position over the hole site in deep water. 


First, much of the technology developed by the 
engineers planning the Mohole project will be used in 2 
future drilling operations, As a matter of fact, one firm 
is now marketing guidance devices for positioning ships 
and drilling platforms over a given point at sea. These 
systems were originally developed for Mohole. 

“To drill on the deep-sea floor is an eminently worthy 
scientific project,” said a renowned earth scientist, with 
regard to Mohole. He, ‘along with others, knew that 
the over-all intentions of Mohole —to explore: the 
Earth's interior — were sound. Now, hopes are high for 
a new, less daring project called JOIDES (for Joint 
Oceanographic Institutions Deep Earth Sampling). 
JOIDES is now doing deep-sea coring in muddy ocean 
bottoms all over the world. 

The lesson to be learned from Mohole is that science 
does not thrive merely on breakthroughs, no matter how 
spectacular they may appear. The development of a 
technology to drill Moholes will eventually come. Until 
then, dedicated earth scientists go about the hard and 
serious work of drilling in the sea’s ooze and analyzing 
their findings. The dream of a hole in the bottom of 
the sea must wait, but it surely will come true, sooner 
or later. — ROBERT L. WERSAN 
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This is what you would see looking down on a boiling Taal vol- 
cano near Manila, in the Philippines. Its recent eruptions ex- 


Photo from UPI 


ploded ash-laden clouds skyward. Some 30 families had to be 
taken out of the area when the volcano became active. 


- SCIENCE IN THE 


Polar Bear Census 


The wide-ranging polar bear knows 
no international boundaries. It wanders 
across the icy wastelands of five coun- 
tries — Denmark, Canada, the USSR, 
Norway, and the United States. 

Scientists from these countries will 
pool their efforts this year to tag the 
white bears. This will be the first step 
in a planned polar bear census. Right 
now, scientists think that the total polar 
bear population numbers anywhere from 
8,000 to 20,000. 

About 1,300 to 1,400 polar bears are 
killed each year. This includes 200 to 
400 bears that are hunted in Alaska, 
where guides may charge as much as 
$2,000 for a polar bear safari. 

U.S. scientists say that, until now, 
no accurate method of counting the 
bears has been devised. One difficulty 
in polar bear census-taking is that the 
white bears blend in with the snow and 
are difficult to spot. Also, polar bears 
move around quite a bit — traveling 30 
to 50 miles a day on floating ice packs. 
Scientists hope that, by taking an in- 
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ternational count, they will find out just 
how many polar bears are moving in 
Arctic circles these days, 


DDT Hazard to be Reduced 


Carrots, spinach, strawberries, and 33 
other fruits and vegetables may taste 
the same next year as they do now — 
but there will be a difference. Farmers 
will be required to cut the amount of 
DDT remaining on crops after harvest- 
ing. Right now seven parts per million 
of DDT is allowed on many garden 
crops. The Food and Drug Adminis- 
tration and the Department of Agricul- 
ture plan to allow an insecticide residue 
of only one part per million in 1969. 
This action, say government officials, 
will cut down on any possible health 
hazards from DDT. 


Space Sounds 

“Hello, Wally, this is Jack Jones, 
Wally; It’s so nice to know youre up 
where you belong.” Hum that along 
to the tune of “Hello, Dolly!” and you'll 
get an idea what the “space sound” 


was for Gemini flight astronauts. The 
National Space and Aeronautics Admin- 
istration revealed recently that the song 
was one beamed to Captain Walter 
Schirra on his Gemini VI cruise. 

NASA also reports that Captain 
Schirra and his teammate, Major Thomas 
P. Stafford, beamed back their space 
rendition of “Jingle Bells” for earthlings 
at the Houston space center, The U.S. 
disclosed ‘its musical exchanges with 
space crews after the Russians an- 
nounced that they had tested radio 
transmitters from an unmanned space- 
craft with a recording of the 110-voice 
Pyanitsky Choir. The Russians used the 
choir recording so that no one would 
accuse them of sneaking a manned 
spaceship into orbit. 


Cosmic Rays to Search for 
Mummy’s Tomb 


A team of Egyptian and American 
scientists plans to use cosmic rays to 
explore the great Khefren Pyramid at 
Giza, Egypt. The object of their search 
is a burial chamber believed to lie hid- 


Maryknoll priest from Freeport, Minn., Father Daniel F. Oh- 
mann, works a solar cooker for parishioners in Tanzania. 
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den within the 4,000-year-old pyramid. 
Burial chambers have been found in the 
other pyramids at Giza. 

By measuring the passage of cosmic 
rays through sections of the pyramid, 
the scientists expect to be able to tell 
which part of it is hollow. Cosmic rays 
are high-energy particles traveling in 
from space. They strike, penetrate, and 
sometimes pass through objects in their 
path. However, dense material, such as 
rock, tends to block their passage. The 
more rock in the way, the fewer cosmic 
rays get through. 

With cosmic ray detectors in a vault 
beneath the pyramid, the scientists can 
plot the passage of the rays through its 
various parts. If a part is hollow, many 
more rays will get through. 


Icy History “Book” 


An eight-man team of Army Engi- 
neers has succeeded in drilling com- 
pletely through the Antarctic ice cap. 
As reported by “Science in the News” 
in February, the long ice cores from the 
hole will provide scientists with a ver- 
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tical profile of polar history —a “win- 
dow” into the Earth’s past. 

After six months of drilling, the group 
from the Army’s Cold Regions Research 
and Engineering Laboratory hit paydirt 
7,111 feet below the surface of the ice, 
This is a depth of nearly one and one- 
third miles. The last 18 feet of the ice 
core consisted of dirty ice and gray 
and black rock fragments up to two 
and one-half inches in size. These are 
apparently of volcanic origin. 

The cores from the ice cap — which 
contains 90 per cent of all the fresh 
water in the world — will give scientists 
information on the composition of the 
Earth’s atmosphere tens and perhaps 
hundreds of thousands of years ago. 
They hold air trapped in the ice long 
ago. The cores will also throw light on 
other events of the past — the rate of 
snow accumulation, polar temperature 
changes, and the rate of deposition of 
meteorite particles, 


Silent Wings for Science 


The enemy is invisible — like the air. 
In fact, the enemy is air, moving turbu- 
lent air that cannot be forecast because 
it is not found in the vicinity of storms. 
For this reason, it is called clear-air 
turbulence, or CAT for short. 


“Martin Marietta Corp. photo 


A special device measures the typical movements of an astro- 
naut. Scientists need such information for spacecraft design. 


CAT usually sneaks up on high-flying 
aircraft — above 20,000 feet —to sud- 
denly and violently jolt and buffet them, 
As a result, many airline passengers 
have been shaken up or injured by 
CAT. CAT has been suspected as the 
cause of several aircraft crashes during 
the past few years. 

Now a new method has been tested 
for detecting CAT. During the past 
months, an instrument-laden, engineless 
sailplane — some call it a glider — has 
been making measurements in turbulent 
air. Piloted by Captain Kimball J. Scrib- 
ner, an airline pilot, the sailplane has 
made a series of 30 flights in the vicinity 
of Mt, Washington, in New Hampshire. 

Mt. Washington is a 6,288-foot-high 
peak, the tallest in the northeast. Eddies 
and currents of air are deflected and 
magnified in the mountainous area. The 
effect is identical to the CAT found at 
high altitudes. An instrument checks the 
temperature in the air ahead of the sail- 
plane. Other equipment measures the 
intensity of the electric field in the air. 
The sailplane is considered a perfect 
flying laboratory for these studies be- 
cause, as it flies, it becomes part of the 
air mass surrounding it, much like a 
balloon. 
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HE HATCHING of a chick from 

its hide-a-way in the egg is merely 

the finale of a fascinating process — dif- 

ferentiation, Differentiation produces a 

complex many-celled animal from a sin- 

gle cell — the fertilized egg. (See “Slime 

Molds,” Senior Science, February 29, 
1968.) 

You can learn many of the secrets of 
the developing embryo in your own 
school or home laboratory. Chick em- 
bryos are not only easy to get, they are 
convenient to work with, Their normal 
period of development is three weeks. 

Do your work in two stages. First, 
familiarize yourself with the normal 
development of the embryo, by daily 
laboratory examination, At the same 
time, you will be mastering the tech- 
niques you'll need for the second stage 
— studying the effects of variations in 
the environment of the growing embryo. 

An incubator is needed, If none is 
available, you can easily build one. Or, 
an incubator designed for bacteria cul- 
ture may be used. 

Obtain 10 (or more) fertilized eggs 
from a chick nursery or chicken farm. 
As soon as possible, place the eggs in 
the incubator, (Fertilized eggs can be 
stored before incubation at temperatures 
of 10°-15°C only.) Maintain the in- 
cubator at 37°C, Suspend the thermom- 
eter in the incubator, keeping the bulb 
level with the eggs. (Why?) 

Keep the relative humidity at about 
60 per cent by placing a few dishes 
of water in the incubator. Replenish 
the water as it evaporates. 

Do not wash the egg surface. Wash- 
ing can remove a: protective film that 
prevents bacteria from passing into the 
egg. Turn the eggs daily to prevent 
adhesion of membranes to the shell, You 
can mark the eggs with a pencil to 
keep track of which side is “up.” 

After about 36 hours of incubation, 
remove an egg from the incubator, be- 
ing careful not to turn it. Gently crack 
the egg and pour its contents into a 
finger bowl containing physiological 
saline (salt) solution, warmed to 37°C 
in the incubator. Make this solution by 
dissolving 0.9 gram of sodium chloride 
in 100 ml of distilled water. The embryo 
should be submerged in the solution. 
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Examine the embryo with a hand lens 
and under a binocular microscope. 
Record your observations, What struc- 
tures are identifiable? Is the heart beat- 
ing? Is blood circulating? 

Using a different egg each time, re- 
peat your observations at 40, 45, and 
50 hours of incubation and again when 
the embryo is 3, 7, and 14 days old. 
Permit a few chicks to develop to hatch- 
ing. 

For various reasons beyond your 
control, some of the eggs will not de- 
velop embryos. Determine the propor- 
tion of such eggs to eggs that mature. 
Also determine the mortality rate of the 
embryos that do develop — that is, find 
the number of embryos that die before 
hatching, Run a batch of 10 fertilized 
eggs through an entire 21-day cycle to 
determine this figure. 

You should now have an idea of what 
a normal embryo looks like at various 
stages of development. You should also 
know roughly what proportion of un- 
fertilized eggs you can expect, as well 
as the normal mortality under your ex- 
perimental conditions. 

With this “standard” data under your 
hat, you have a basis of comparison for 
further investigations. Here are a few 
suggestions for varying the environ- 
mental conditions: 

1. Incubate one batch of eggs at any 
constant temperature between 39°C and 
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Experimental 
Embryology with 
Chick Eggs 


45°C, If you have the time and money, 
run a few batches at various tempera- 
tures above 37°C, What happens if you 
place an egg in a refrigerator or freezer 
at various stages of embryonic develop- 
ment and then return it to the incubator? 

2. Apply a coating of wax over the 
entire surface of the egg shell, How 
does this affect embryo development? 
Can you explain your results? 

3. At various stages of development, 
tape eggs to the outside edge of a 
phonograph turntable, Rotate at 78, 45, 
and 33% rpm for various periods of 
time (always returning the eggs to the 
incubator). 

4. Place eggs at various stages of 
development in different parts of a mag- 
netic field. The field pattern can be 
found by sprinkling iron filings on a 
sheet of paper placed over the magnet. 
Use a strong magnet; vary the time of 
exposure, 

5. Do not place dishes of water in 
the incubator. What is the effect of low 
humidity on embryo mortality? 

6. Do not rotate the eggs. What hap- 
pens? 

Remember always to provide appro- 
priate controls, If you remove eggs from 
the incubator for various periods, for 
example, you must also remove un- 
treated eggs for the same periods. The 
more eggs you use, the more reliable 
your results will be. 

— ALEXANDER JOSEPH 


How well have you read your Senior Science? Answers 
to questions with no asterisks may be gleaned directly 
from the articles. Answers to questions with an asterisk 
(*) require fusing the facts in the articles with those 
learned in the classroom or from your reading. Answers 
are in the SCOREKEEPER on page 19. 


I. Silicone Chemistry 


——l. Without knowing the chemistry, the ancient 
Egyptians produced and used silicones. 

____2. Carbon is chemically more active than silicon. 

3. The silicones fall into neither organic nor in- 

organic chemistry, but rather can be considered to 

be a separate branch of chemistry. 

4, The ability to form polymers is characteristic 

only of substances that exhibit covalent bonding. 

5. Silicon is never found free in nature. 

__...*6. Silicon is the third most common element in 
the Earth’s crust. 

____*7. Because of their covalent bonding, carbon, sili- 
con, and germanium are classed as semiconductors. 

*8. There are more known compounds of carbon 

than compounds of all the other elements combined. 


Il. Today's Scientists 


__.__l. The quality of a note produced by a violin de- 
pends solely upon the number of overtones pro- 
duced by the vibrating strings. 

____2. The resonant frequency of an object is the same 
frequency as that produced by the object when it is 
struck or otherwise set in vibration. 

3. The difference between a note played by a 
violin and the same note on a trumpet is largely a 
difference between the number and relays in- 
tensity of the overtones produced. 

—— 4. In the best violins, the loudness peak e 
by the resonance of the body is at the same fre- 
quency as the resonant note produced by the air 
column. 

——5. It is impossible to predict what the loudness 
peaks of the violin body will be until the entire 
body is assembled. 

6. Recently, violins have been made whose quality 

of note is vastly superior to that produced by the 

violins of the old Cremona school. 

7. An air chamber resonates at a lower frequency 

if its openings to the outside are made larger. 

___.*8. The quality of a violin note can be markedly 
changed by changing the point on the string at 
which it is bowed. 
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“9. Most scientists would agree that the type of 
shellac covering the violin body influences the 
quality of the note a violin produces. 


lll. Critical Issues in Science 


____l. The Earth’s mantle accounts for more than 80 
per cent of the Earth’s volume. 

—— 2. The density of the rock in the mantle is, on the 
average, less than that of the crust. 

3. The average thickness of the Earth’s crust is 

about one-tenth of the Earth’s radius. 

—— 4. The Mohorovicic Discontinuity was discovered 

from evidence revealed by the drilling of deep oil 

wells. 

5. Studies have not yet been made on the feasi- 

bility of drilling the Mohole. 

—— 6. Man has already drilled more than one-third 
the way through the crust at its thinnest point. 

7. Most scientists agree that all the technology 

needed to drill the Mohole is presently available 

and that it should be dug immediately. 

*8. Scientists are uncertain as to the exact state 

in which matter in the mantle exists. 


Going Beyond 


How much do you know about the physics of music? 
See if you can answer the following true-false questions. 

1. By international agreement, the note A — to which 
the orchestra is traditionally tuned — is set at 440 vibra- 
tions per second. 

2. A good violinist causes a smooth, periodic vibration 
of about 6 cycles per second in the amplitude and fre- 
quency of any sustained note. 

3. A note one octave above another has twice the 
frequency of the other. 

4. The highest note on a piano has a frequency of just 
over 4,000 cycles per second. 

5. With the exception of a very large pipe organ, the 
piano has the greatest range of fundamental frequencies 
of all the common musical instruments. 

6. Of all the percussion instruments, the glockenspiel 
has the highest fundamental frequency. 

7. Any instrument (whether or not it is made of 
wood) in which the length of the vibrating air column 
is varied by opening and closing holes at the side, is 
called a woodwind. 

8. The frequency of vibration of an open column of 
air is twice that of the same length of column closed at 
one end. 
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[Clearasil 


De! 


For acne blemishes 


_ See the package on the right? 
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That's the latest troublemaker 
for acne blemishes. New 
White Vanishing Formula 
Clearasil. It works on the 
spot(s) to fight today’s blem- 
ishes, and drinks up excess 
oil that may cause future 
problems. It’s the great new 
sidekick to Famous Flesh-Tone 
(package on the left) that 
hides blemishes while it 
works. Choose either one: 
they both mean serious 
trouble for acne blemishes, 
because Clearasil is serious 
blemish medicine. 


Oh, yeah. See the next 
page for details on the... 
Tape-it-along 
special from Clearasil 
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ANSWERS ON PAGE 1 


Draimteasers 


Last Horse Wins 


The riders of two tired old horses 
were debating which of the two animals 
could run faster. Each rider was certain 
that the other man’s horse was the faster 
of the two. How could they resolve the 
question? 

Ed Reardon 
Seneca, Ill. 


Slow Boil 


Suppose you want to boil an egg for 
exactly four minutes. The only timing 
devices available are three hourglasses. 


One measures an interval of three min- 
utes, Another measures five minutes; 
and the third an interval of six minutes, 
How can you boil your egg correctly? 
Gail Tunnell 
Asheboro Jr. H.S. 
Asheboro, N.C. 


Opposite Numbers 


Consider the circle below, divided 
into ten sections. Using the numbers 1- 
10, try to place a number in each sec- 


tion so that the sum of any two adjoin- 
ing sections equals the sum of the two 
opposite sections, 

Dennis Gallo 

Cherry Park Grade School 

Portland, Ore. 


Do you have a favorite brain teaser? Send 
it to Senior Science, 50 West 44th St., 
New York, New York 10036. We will pay 
five dollars for each one published. In- 
clude the name of your school, home ad- 
dress, grade, and age. In case of dupli- 
cate submissions, choice will be made 
on the basis of presentation and clarity. 
ERE EFT SEAS) 


Dollar Drain 


Three men registered for one large 
room in a hotel. They paid the manager 
$30 — $10 apiece. After the men had 
gone to their room, the manager realized 
that the correct rate was $25. He gave 
the bellhop $5 to be refunded to the 
three men. The bellhop decided that it 
would simplify bookkeeping if he kept 
$2 himself and returned $3 — $1 to each 
man. 

The next day as the men were check- 
ing out they thanked the manager for 
refunding $1 to each of them. The man- 
ager summoned the bellhop, fired him, 
and demanded that he return $3. The 
bellhop insisted that he had taken only 
$2. 
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The manager reasoned that each man 
had originally paid $10 and received $1 
back, Thus, each man paid $9, or a 
total of $27. At first, they had paid a 
total of $30. Thus, the bellhop must 
have the $3 difference. 

The bellhop knew he had taken only 
$2. Where is the missing $1? 

Kathie Curfman 
Sunnyside Jr. H.S. 
Sunnyside, Wash. 
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THREE OR FOUR years ago there 
was no question about the greatest 
centers in pro basketball. No. 1 and 
No, 2 were Wilt Chamberlain and Bill 
Russell —in either order. No. 3 was 
Walt Bellamy, and No. 4 was Wayne 
Embry. 

By 1966-67, Chamberlain and Rus- 
sell were still 1-2, but a 6-11 “hill” 
from San Francisco had suddenly: be- 
gun to cast a long shadow over the 
center circle. Nate Thurmond had 
“arrived.” You could no longer say 
that Chamberlain and Russell were in 
a class by themselves, The big, quiet 
Warrior with all those rippling muscles 
was right up there with them. 

At 6-11 and 235 pounds, he cer- 
tainly had the size. And he just as cer- 
tainly had the talent to go with it. He 
hit the boards like a giant kangaroo, 
blocked shots better than anyone ex- 
cept Bill Russell, ran like a little man, 
played a selfless team game, and, 
though always looking to feed his 
teammates, still scored his 19 or 20 
points a game. 

Thurmond and his great teammate, 
Rick Barry, led the Warriors to first 
place in the Western Division, then 
gave the Philadelphia 76’ers a terrific 
battle for the championship. 

Everyone who saw the series — in 
person or over TV — finally realized 
that Chamberlain and Russell no 
longer “owned” the center circle, That 
big guy, Thurmond, could play with 
them any night in the week, 

After the series, Chamberlain said: 
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“Thurmond is the toughest center in 
the NBA. He can rebound, play de- 
fense, and score. Hes a tremendous 
center, and I don’t think he gets the 
recognition he deserves.” 

Elgin Baylor said: “I haven’t seen 
Thurmond play a bad game yet, I 
don’t think most people have any idea 
how valuable he is.” 

And Jerry West went even further: 
“To me, Thurmond is the finest all- 
around center in the league. I can’t 
understand why he is short-changed 
by the fans and the writers.” 

That's the story of Nate Thurmond’s 
life. He has always had to play second 
fiddle to someone. At Bowling Green 
State University, Nate was recognized 
as a great ball-player. The team did a 
lot of winning, and Nate got his share 
of honors. But the headlines went to 
his teammate, Howie Komives, who 
led the country in scoring (and now 
plays for the N. Y. Knickerbockers). 

The pro scouts weren't fooled, how- 
ever. They knew that Nate had the 
perfect tools for the pro grame. But 
that didn’t prevent two teams from 
making a bad mistake in the draft. 

The Knicks, though desperately 
needing a big man, chose Art Heyman. 
The Bullets, since they already had a 
big man in Walt Bellamy, picked Rod 
Thorn. The next choice fell to the 
Warriors, and they quickly proved 
how smart they were. Though they 
had the best big man in the NBA in 
Wilt Chamberlain, they still grabbed 
Thurmond. 


It was a master stroke—for the 
Warriors, but not for Nate. Imagine 
having to break in with a team that 
had Chamberlain at center! That 
meant two things for Nate: he'd have 
to play forward and he'd have to play 
in Chamberlain’s shadow. 

Nate was too much of an athlete to 
cry about it. He went out and learned 
how to play his new position. Though 
he made the all-rookie team (1964), 
he enjoyed only a modest year, He 
played about 26 minutes a game and 
averaged only 7 points. But, more im- 
portant, he picked off about 10 re- 
bounds a game in that limited time. 

In 1965, everything changed. Cham- 
berlain was traded to Philadelphia, and 
Thurmond was moved back to his 
natural position, center. The big fel- 
low quickly became a favorite with the 
Warrior fans. He blocked shots a la 
Bill Russell, averaged 16.5 points a 
game, and finished No, 3 in rebound- 


ing. 

It certainly looked as though Nate 
would become the shining star of the 
team, Then it happened again. Rick 
Barry, fresh out of Miami, arrived in 
San Francisco, A fantastic shooter and 
driver, Rick had to have the ball, and 
Nate made it his business to feed it to 
him. So it was Barry who became the 
shining star, Nate had to slip back 
into the shadows, and he stayed there 
as Rick tore the league apart the past 
two seasons. 

Then Lady Luck stepped in and 
tapped Nate, on the shoulder (though 
she had to get on a step-ladder to do 
it), Barry decided to cast his fortunes 
with the new pro league (the ABL), 
and that left Thurmond to carry the 
whole team. 

Back in October, most of the experts 
felt that Nate, with all his talent, 
couldn’t possibly make up for the loss 
of Barry. But Nate fooled them. De- 
spite all the pressure on him, he 
bloomed into a super star. He hit the 
boards harder, scored more, blocked 
more shots, and locked up every cen- 
ter he played against. 

Thurmond clearly moved ahead of 
the aging Russell in the center ratings, 
and now only Chamberlain stands a 


half-step in front of him. Can Nate. 


close the gap? Not this season. Just 
when he was going like a house on 
fire, fate stepped in and dealt him a 
knee injury that put him out for the 
year — typical Thurmond luck. 

But one thing is sure. Nate has 


thrown away his second fiddle for- 


good, He’s now blowing a lead trum- 
pet. When healthy, he plays the sweet- 
est center this side of Wilt Chamber- 
lain. 

— Herman L. Masin, Sports Editor 
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Silicone Chemistry 


Hyde, J. F., “Chemical Background 
of Silicones,” Science, Feb. 19, 1965. 

Speier, J. L., “The Si-C .Bond and 
Silicones,” Chemistry, July 1964. 

Friedlander, S. K., “Plastic Hearts, 
Membrane Lungs, and Artificial Kid- 
neys — The Engineering of Vital Or- 
gans, Engineering and Science, May 
1967. 

Rochow, E. G., Introduction to the 
Chemistry of Silicones, Wiley & Sons, 
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Freeman, G. G., Silicones: An Intro- 
duction to Their Chemistry and Applica- 
tions, Lliffe Books, London, 1962. 
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Have you heard of a 


LIFETIME 
PEACE CORPS? 


SERVICE to others is generosity but 
a lifetime commitment demands sac- 
rifice and total dedication, Many of 
us are unwilling or unable to give so 
much. 


YET those who hear His cry: “Come 
and follow me” know that Christ 
works. The message of God needs a 
voice more than ever. 


FOR the young man who embraces 
total commitment, the Graymoor 
Friars of the Atonement offer a 
unique opportunity: a Franciscan 
way of life in an American com- 
munity ...in an order that is young 
and modern...with a specific 
mission—“That all may be one.” 


IF you are a Catholic, why not find 
out more about the Graymoor Friars? 
For an illustrated brochure, fill out 
the coupon below. There is no obliga- 
tion. 
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OF THE ATONEMENT 
Graymoor, Garrison, N. Y. 10524 
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about the Graymoor Friars. 
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FACT: Every year thousands of young 
men who are conscientiously op- 
posed to war and killing enter the 
military service. 


FACT: These men do not know that 
the draft law provides alternatives 
to military service. 

QUESTION: Do you have the facts 
about the draft law? 


ACTION: For a free copy of “Alter- 
natives to Military Service,” write: 


AMERICAN FRIENDS 
SERVICE COMMITTEE 


Room No. 215, 160 N. 15th St., 
Philadelphia, Pa. 19102 


Name. 


Address. 


City. State________Zip Code. 


20 SENIOR SCIENCE 


Today’s Scientists 
continued from page 8 


enough promise to impress Dr. Saun- 
ders, When she volunteered to make 
test instruments for him, he accepted. 
Together, they spent 1950 to 1958 test- 
ing the effects of varying wood thick- 
ness, size and shape of f-holes, depth of 
the sides, and other variables of violin 
construction. 

Along the way, Mrs. Hutchins learned 
the true significance of tap tones. Vio- 
lin-makers had long put great store in 
the sound of the unassembled top or 
back — called the plate — when rapped 
with a knuckle, For her ear, Mrs. Hutch- 
ins substituted a microphone and sound 
analyzers. Borrowing a technique Dr. 
Saunders used for complete violins, 
she connected the plate to a loud- 
speaker coil and vibrated it over the 
audible range of frequencies, From the 
loudness peaks of the plates, she learned 
to calculate what the violin body peak 
would be before it was assembled. 

By this time, Mrs. Hutchins knew 
how to make a good violin consistently, 
by design, rather than occasionally, by 
feel and luck. 

As a real challenge, she tore apart a 
$5 violin Dr. Saunders had used for 
years as his standard of badness. After 
she had reworked it, they had it played 
in competition with a Cremona violin 
before a college music department. Both 
violins were played behind a screen 
by the same musician. They were voted 
equal in tone! 

One thing the fiddle fiddlers could 
not do was improve on the old violins. 
Eight years of testing and trying showed 
them that the Italian craftsmen had 
perfected the design. 

Violas and cellos were a different 
story. The three important loudness 
peaks in these violin-type instruments 
were too high, and left the low notes 
weak. As for the bass viol, it was the 
last remaining member of an inferior 
string family long ago supplanted by 
the violin group. The four stringed 
instruments — violin, viola, cello, and 
bass — together could not even cover 
the range of the piano keyboard, com- 
posers complained. 

Dr. Saunders and Mrs, Hutchins 
therefore decided to create a whole new 
family of eight fiddles, patterned on the 
violin and up to its standard. The small- 
est would be two sizes smaller than 
the violin, the largest, one size larger 
than the bass. 

To save time, Mrs. Hutchins worked 


mostly by altering existing odd-sized 
instruments. By 1962, six of them were 
ready, The largest and smallest, how- 
ever, had to be built from scratch. 
For the smallest fiddle, tuned one 
octave above the normal violin, the 


highest string had to be pulled so tight 


that conventional steel strings always 


broke. Finally, a wire developed for 
wrapping around rocket cases was found 
to withstand the strain. 

When the family of fiddles was com- 
plete, interested musicians got together 
and played new music composed for 
them, But now the violinists began to 
complain, For years, they had been 
losing out to the increasing power of 
the other orchestral instruments, And 
in solo they could not reach the backs 
of new, larger halls. Now they were 
being drowned out by the power of the 
new strings. The “perfect” violin needed 
improvement, Mrs, Hutchins obliged 
with the “he-man” violin, 

To make it louder, she made the 
plates longer, But, everything else be- 
ing equal, larger plates would resonate 
at a lower frequency. To raise the body 
resonance back in step with violin tun- 
ing, she had to make the plates stiffer, 
This she did by making the wood 
thicker and arching it more, 

The new family of fiddles is slowly 
winning over musicians, After hearing 
them in concert, conductor Leopold 
Stokowski said, “The strings have 
needed this treatment for a long time.” 

Violin-makers are coming around 
more reluctantly. Many continue to 
guard their techniques, and Mrs. Hutch- 
ins is still not above learning from 
them. Says she, “When I’m talking to 
one of them and get close to one of his 
secrets, he gets all shaky. Then I know 
I've got something, and go home and 
try it out.” — Bruce FRISCH 
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THE BEST OF 
THE NEW LPs 


BY ROY HEMMING 
with Robin McBride, Ed Coach, Buzz Royden 


“CLASSICAL ALBUM Leonard Bernstein 

OF THE WEEK Conducts Music of 
Our Time, Vol. 2—Bernstein, New York 
Philharmonic [Columbia MS7052]. If you 
think the wildest, mind-blowingest sounds 
of our age are coming out of Fillmore 
and other rock emporiums—or even out 
of a few avant garde jazz dens—well, 
you havent heard the dozen or more 
“Music of Our Time” LPs that Columbia 
has been releasing over the past few 
months. This is one of two conducted 
by the ever-adventurous Leonard Bern- 
stein, and is one of the best of the lot. 
It features music by two Americans 
(Gunther Schuller, Lukas Foss) and— 
surprise!—one aleatoric Soviet composer 
(Edison Denisov). Foss’ Phorion is the 
most immediately intriguing. Its title is 
from the Greek word meaning “stolen 
goods.” The goods in this instance is a 
Bach partita. Foss assigns the notes of 
the Bach work to different groups of 
instruments who proceed to play them 
at irregular intervals—as decided by the 
conductor as the performance goes along. 
The effect, to quote Foss’ notes, is like 
“torrents of Baroque notes [being] washed 
ashore by ocean waves, sucked in again, 
and returning ad infinitum.” The piece 
does not go on quite forever—though 
perhaps a bit longer (10 minutes) than it 
should, Denisov’s Crescendo e Diminuendo 
makes its points more succinctly (6 min- 
utes), and indicates that some of the 
ideas of Boulez and Nono have indeed 
penetrated the Iron Curtain. Schuller’s 
17-minute Triplum is the most complex 
and challenging of the LP’s three works, 
with a remarkably expressive final section 
which proves that (contrary to some critics) 
this type of structured modernism may 
have “heart” after all. The performance 
Bernstein gets out of the New York Phil- 
harmonic is remarkable—proving once 
again that the orchestras of Boston and 
Philadelphia may have more silken sheens 
but that the Philharmonic is the most 
versatile and technically adept of any 
orchestra in the world. (B.H.) 


Prokofiefi: Symphony No. 4—Rozhdest- 
vensky, Moscow Radio Symphony [Melo- 
diya/ Angel SR40040]. The 4th, based in 
part on material from Prokofieff’s 1928 
ballet The Prodigal Son, was originally 
commissioned by the Boston Symphony 
in 1930. It remained a favorite of the 
composers even if not of the critics or 
the public—so Prokofieff revised it ex- 
tensively a few years before his death 
in 1953. Even with a fine Ormandy-Phil- 
adelphia recording [Columbia MS6154], 
the revised symphony has still not “caught 
on” as much as some of Prokofieff’s other 
works. It deserves to, however, for it is 
a fascinating work. It may lack the humor 
and sting many associate with Prokofieffi— 

Continued on next page 
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FOLLOWING 
THE FILMS 


HALF A SIXPENCE 
(Paramount) 


If H. G. Wells were alive today, the 
transformation of his novel Kipps into 
a rollicking musical comedy would prob- 
ably astound him. Although he wrote 
the book in an ironically humorous style, 
his motive was social reform. He wanted 
to show English Edwardian society the 
pettiness and absurdity of its rigid social 
class structure. Wells was almost as 
merciless toward his hero, Arthur Kipps, 
whom he depicted 
as a pathetic social 
climber, unable to 
see through the 
false values of the 
well-to-do, 

Although its 
theme was more 
grim than jolly, 
Kipps proved to 
have what it takes 
to make a hit musi- 
cal. Re-christened Half a Sixpence and 
laced with songs and dances, it ran suc- 
cessfully on the London stage for two 
years, and later became a Broadway hit. 
Movie producer Charles Schneer recog- 
nized its visual possibilities, and he and 
director George Sidney (who also di- 
rected the movie versions of Kiss Me 
Kate and Bye Bye Birdie) have turned 
it into a lively and lovely large-scale 
film. 

Much of Half a Sixpence’s zest and 
zing is due to Tommy Steele, who plays 
Arthur Kipps with the practiced ease 
that four years in the role onstage gave 
him. If you have never seen Tommy be- 
fore, your first impression may be like 
mine — wide screen, relentlessly grin- 
ning teeth. But don’t make for the near- 
est exit. When that impact fades, he 
settles down into being simply a 
smasher, and unless youre a determined 
sourpuss, the sheer force of his energy 
and self-assurance is bound to perk up 
your spirits. He may not be the Arthur 
Kipps that Wells envisioned, but watch- 
ing him bounce around the screen like a 
demented pogo stick is good for any- 
one’s tired blood. 

Tommy is obviously ready, willing, 
and able to carry the show by himself, 
but he doesn’t have to, He gets plenty 
of help from the director, the camera- 
men, and fellow performers like Julia 


F SCHOLASTIC: 


F MAGAZINES `| 


i BELL | 


Foster as the poor girl he marries, Pen- 
elope Horner as the rich girl he loves, 
Cyril Ritchard as a mad playwright, 
James Villiers as a rascally snob, and 
Christopher Sanford as Kipps’s fellow 
apprentice. The color photography is a 
delight, suiting mood and shade to each 
scene. A regatta on the Thames is 
washed with dreamy greenish light; in- 
teriors of Blenheim Palace glitter bar- 
barically; the “Must Have a Banjo” 
number blares with harsh, primary 
colors. 

The faults of Half a Sixpence are 
those of excess. It is too long, and too 
many of its songs are forgettable, and 
its dance numbers repetitive. But it is 
bright, beguiling, and buoyant, and it 
lights up the sereen like a fireworks’ dis- 
play. Although it is a film for the whole 
family, it is never a bland, saccharine, so- 
called “family film.” It is unabashed en- 
tertainment, and if that is what you are 
looking for, Half a Sixpence will give 
you your money’s worth. 

— MARGARET RONAN 


Half a Sixpence has received the Scho- 
lastic Magazines Bell Ringer Award. These 
awards are given to motion pictures that 
meet Scholastic Magazines’ standards of 
excellence in direction, acting, photogra- 
phy, and appropriateness of subject matter. 
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Starry 


By Robert M. Hale, Soddy-Daisy H. S., Soddy, Tenn. 


* Starred words refer to astronomy or astronautics 


Students are invited to 


submit original cross- 
word puzzles for publica- 

tion in Senior Science. 
Each puzzle should be 
built around one topic in 
science, such as astron- 
omy, astronautics, bot- 
any, geology, electronics, 
famous scientists, etc. 
Maximum of 50 words, 
of which at least 15 must 
be related to the theme. 
For each puzzle pub- 
lished we will pay $10. 
No entry will be consid- 
ered unless it includes 
all of the following: sym- 
metrical puzzle design 
and design with answers 
filled in, definitions, an- 
swers on separate sheets, 
and a statement by the 
student that the puzzle is 
original and his own 
work. Puzzles must be 
symmetrical. 
copy, as puzzles cannot 
be returned. Give name, 

home address, school,: 
and grade. Address: Puz- 

zle Editor, Senior Science, 

50 West 44th Street, New 
York, N. Y. 10036. An- 

swers to this puzzle are 


CU EIIE9 |C) SENIOR SCIENCE 3-7: u8 
ACROSS 
* 1. Luminous heavenly body. 
6. Swine. 
*10. American spaceman. 
12. Preposition, 
14. In order that. 
15. Railroad (abbr.). 
16. Higher than. 
19. Appliance that requires a picture 
tube. 
21. Fuss. 
23. Israeli’s opponent. 
26. A season. 
*29. Highest point in orbit. 
*30. Large gaseous mass in space. 
81. Paradise. 
83. Wagers. 
35. American Medical Association (abbr.). 
38. Exclamation. 
*40. Area beyond the atmosphere, 
41. Accomplish. 
42. — and Pa. 
45. Two (homonym). 
*46, Russian spaceman. 
50. Ammunition (slang), 
*51. Hindrance to progress of space 
capsule. 
DOWN 
2. Total amount (abbr.). 
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Small poisonous snake. 
Right (abbr.). 

No person. 

Another exclamation. 
In (antonym). 

Gross ton (abbr.), 
Planet with “canals.” 


. Exploding star. 
. Translator (abbr.). 


Straight (abbr.). 
Received at college graduation. 


. Verbal orders (abbr.). 


To wear away. 


. Ninth planet. 

. Large hairy mammal. 
. To grow old. 
er Eann. 

. Second month (abbr.). 


The Rail Splitter. 


. Lines (abbr.). 
. Longest river in South America. 
. Title by which any person or thing 


is known. 
Major news source (abbr.). 


. Type of current. 

. The satellite of the Earth. 
. Same as No, 6 Down. 

. Delirium tremens (abbr.). 
. Pop’s mate. 


Belonging to us. 


. A metric unit (abbr.). 
. B.C. (antonym) 
. Thanks (British slang). 


Steve Clark 
is in the 
swim of things. 


Your future, your decision... choose Army ROTC. State Zip 


i 
Student, coach, author and itall and still takes time out l Army ROTC SS 3-7-68 
; sometimes lecturer... that's for ROTC. Ask him why and he'll | BOX 1G 
Steve Clark. He has also set three tell you—‘‘that’s the best ! Mt. Vernon, New York 10559 : 
world swimming records. FES way to do it.” Like everything l want to know more about Army ROTC. 
won three Olympic gold medals. else he does. ! Please send me your free brochure. 
He's at Harvard Law School now. If you’re in college, or about to be, 
Getting set for a career in get in the swim. Name ee 
international law. And when he’s Take ROTC. | g 
not in class or studying, he Be prepared to — | | 
helps coach swimming at MIT serve your military | Address . 
and the Cambridge YMCA, obligation as an j | 
writes and occasionally lectures officer in the City : | 
at local high schools. He does U.S. Army. ! ] 
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She’s the girl with the blemish-free skin. 
Dewy-fresh. Tingling clean. Beautifully 
clear. She doesn’t use soap on her face— 
because she’s found something so much 
better.Light, fluffy Noxzema SkinCream. 


Noxzema is today’s way to wash! With 
an every-single-day routine, nothing 
fights surface blemishes like Noxzema 
medication! And Noxzema not only 
helps clear up your skin 

troubles fast—it even 

helps stop those blem- 

‘ishes before they start! 


Follow this easy Noxzema routine: 
1. Wash with Noxzema every day. Cleans clean 
just like soap does, but doesn’t dry your skin. 
2. Rinse clean with water. (Noxzema Skin 
Cream is greaseless so it won’t clog your pores.) 
3. After washing, put more on trouble spots to 
fight those blemishes invisibly—night and day. 


Next time, in any group, notice the girls with the 
clearest, softest, prettiest complexions. Chances are, 
you'll find that they're all Noxzema girls. Because 
Noxzema isn’t all promises—it’s all results. 
Why don’t you be a Noxzema girl, 

too? It’s easier than you think! 


A PRODUCT OF Noxell CORPORATION 


